GAME DEVICE, GAME CONTROL METHOD AND PROGRAM 



BACKGROUND OF THE INVENTION 

5 The present invention relates to a game device for sequentially 

changing a game image over the course of time. 

Conventional sports games include those allowing a game player 
(hereinafter referred to as a ^^gamer") to supervise the formation 
of field players (hereinafter referred to simply as ^^players") and 
10 the like in the game as a manager of a team rather than directly 
manipulating each player. In such a game, a computer runs a 
simulation based on the game parameter set for each player, and 
determines the result of the game. 

The computer advances the simulation with the course of time, 
15 and sequentially updates the game image. While referring to the 
game image, the gamer performs game operations such as inputting 
an instruction to a player, changing players, and so on. 

For the above-described type of conventional games, it is 
desired to achieve such that the gamer speeds up progress of the 
20 simulation when he/she is generally satisfied with each player's 
play, and set back the simulation to the normal speed when the game 
is about to reach the most interesting part or when he/she wants 
to give an instruction to a certain player with precise timing. 

In conventional games, however, the process for producing a 
25 three-dimensional image is associated with a heavy load, and is 
time consuming. As a result, the process for advancing the simulation 
(environmental processing) can be performed only once in every 



vertical blanking period, and the progress speed of the simulation 
can be controlled only by increasing the time step advanced by one 
environmental process. In other words, the program module for 
environmental processing must be rewritten. 

5 

SUMMARY OF THE INVENTION 

The present invention has been conceived in view of the 
above-described circumstances, and an object thereof is to provide 
10 a game device capable of adjusting the time step to the next game 
image, such as the progress speed of the simulation, and calculating 
the environment information advanced by the adjusted time step with 
the use of conventional program modules for environmental 
processing . 

15 In order to solve the above-described problems of the 

conventional art, a game device for updating a game image every 
predetermined update cycle according to one aspect of the present 
invention comprises environment information production means for 
producing environment information which is a basis for the game 

20 image of the subsequent update cycle, main game image production 
means for producing a main game image based on the environment 
information, sub game image production means for producing a sub 
game image by a process to be finished within shorter times than 
times for producing the main game image, sub game image display 

25 process control means for causing the environment information 
production means to repeatedly produce the environment information 
a plurality of times in a continuous manner within a predetermined 



period appearing every update cycle^ causing the sub game image 
production means to produce the sub game image based on the last 
produced environment information among the information produced 
the plurality of times, and performing a sub game image display 
5 process for displaying the sub game image as the game image, main 
game image display process control means for causing the environment 
information production means to produce the environment information 
within the predetermined period appearing every update cycle, 
causing, every time the environment information is produced, the 

10 main game image production means to produce the main game image 
based on the produced environment information, and performing a 
main game image display process for displaying the main game image 
as the game image, and control means for selectively causing either 
the sub game image display process control means or the main game 

15 image display process control means to perform the process based 
on a predetermined condition. A predetermined condition may be a 
condition in accordance with the user's operation, a condition 
related to development of the game, or a condition related to the 
state of the processing load. 

20 Thus, for increasing the number of times the environment 

information is updated, a sub game image is produced and displayed 
Instead of a main game image, thereby reducing time required for 
production of the game image and allowing repeated execution of 
the environmental processing. As a result, the time step to the 

25 next game image can be adjusted and the environment information 
advanced by the adjusted time step can be calculated with the use 
of conventional program modules for environmental processing, 
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thereby adjusting progress rate of the simulation. 

The predetermined update cycle may be a cycle of a vertical 
blanking period, and the predetermined period may be a vertical 
blanking period. In this case^ the device may further include 
5 supervisory means for supervising a remaining time of the vertical 
blanking period, and the sub game image display process control 
means may cause the environment information production means to 
repeatedly produce three-dimensional environment information in 
a continuous manner until the remaining time of the vertical blanking 

10 period monitored by the monitor means reaches a predetermined time. 

A game control method according to another aspect of the present 
invention solving the above-described problems of the conventional 
art is a game control method of causing a computer to run a game 
updating a game image every predetermined update cycle, wherein, 

15 in accordance with a game operation provided by a player of the 
game, the computer selectively performs one of the steps of: producing 
environment information which is a basis for a game image of the 
subsequent update cycle within a predetermined period appearing 
every update cycle, producing, every time the environment 

20 information is produced, a main game image based on the produced 
environment information, and displaying the main game image as the 
game image; and repeatedly producing the environment information 
which is a basis for the game image of the subsequent update cycle 
a plurality of times in a continuous manner within the predetermined 

25 period appearing every update cycle, producing a sub game image 
based on the last produced environment information among the 
information produced the plurality of times, and displaying the 
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sub game image as the game image. 

A game control program according to a further aspect of the 
present invention solving the above-described problems of the 
conventional art is a game control program for causing a computer 
5 to run a game updating a game image every predetermined update cycle, 
the game control program causing performance of a first procedure 
of producing environment information which is a basis for a game 
image of the subsequent update cycle within a predetermined period 
appearing every update cycle, producing, every time the environment 

10 information is produced, a main game image based on the produced 
environment information, and displaying the main game image as the 
game image, a second procedure of repeatedly producing the 
environment information which is a basis for the game image of the 
subsequent update cycle a plurality of times in a continuous manner 

15 within the predetermined period appearing every update cycle, 
producing a sub game image based on the last produced environment 
information among the information produced the plurality of times, 
and displaying the sub game image as the game image, and a control 
procedure of causing the computer to selectively perform one of 

20 the first and second procedures in accordance with a game operation 
provided by a player of the game. 



BRIEF DESCRIPTION OF THE DRAWINGS 

25 Fig. 1 is a block diagram showing an architecture of a game 

device according to an embodiment of the present invention. 
Fig. 2 is a view showing an exemplary controller. 
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Fig. 3 is a functional block diagram showing an exemplary game 
device according to the embodiment of the present invention. 

Fig. 4 is a view showing an exemplary main game image. 

Fig. 5 is a view showing an exemplary sub game image. 
5 Fig. 6 is a flowchart of an exemplary process for displaying 

the sub game image performed by the microprocessor 14. 

Fig. 7 is a timing chart representing operation timing of the 
game device of the present embodiment. 

10 DESCRIPTION OF THE PREFERRED EMBODIMENT 

An exemplary embodiment of the present invention will now be 
described with reference to the drawings- Referring to Fig. 1^ a 
game device according to one embodiment of the present invention 

15 is implemented by a home-use game machine 4 6 connected to a monitor 
18 and a speaker 22, and a DVD-ROM 25 and a memory card 42, which 
are information storage media, mounted in the machine, and the monitor 
18 and the speaker 22 are connected. A home TV receiver and a speaker 
incorporated therein are used as the monitor 18 and the speaker 

20 22, respectively. While the DVD-ROM 25 is used for supplying a 
program to the home-use game machine 4 6 in this embodiment, any 
other information storage media, such as a CD-ROM and a ROM card, 
can be employed . Alternatively, the program can be remotely supplied 
to the home-use game machine 4 6 through a data communication network 

25 such as the Internet as described hereinafter. 

The home-use game machine 4 6 is a well-known computer game 
system including a microprocessor 14, an image processing unit 16, 
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a main memory 26, an input/output processing unit 30, a sound 
processing unit 20, a reset switch 28, a controller 32, and a DVD-ROM 
reproducing unit 24. The microprocessor 14, the image processing 
unit 16, the main memory 26, and the input/output processing unit 
5 30 are interconnected via a bus 12 for data exchange, and the 
controller 32, the sound processing unit 20, the DVD-ROM reproducing 
unit 24, and the memory card 42 are connected to the input/output 
processing unit 30. The components of the home-use game machine 
4 6 are accommodated in a housing except for the controller 32. Note 

10 that a home TV receiver and a speaker incorporated therein may be 
used as the monitor 18 and the speaker 22, respectively. 

The microprocessor 14 controls respective elements of the 
home-use game machine 4 6 based on the operating system stored in 
ROM (not shown) , the program is read from the DVD-ROM 25, and saved 

15 data read from the memory card 42, and provides the gamer with a 
game. The bus 12 is used for exchanging addresses and data among 
the elements of the home-use game machine 46. When the reset switch 
28 is pressed, the microprocessor 14 halts the ongoing process, 
and starts an initializing process. 

20 The main memory 2 6 includes, for example, a RAM used for storing 

the program read from the DVD-ROM 25 and then saved data from the 
memory card 42 as necessary, and also used as work areas for the 
microprocessor 14. The image processing unit 16 including a VRAM 
receives image data from the microprocessor 14 to draw a game image 

25 in the VRAM, and converts the content into video signals, which 
are output to the monitor 18. When the reset switch 28 is pressed, 
the content of the main memory 26 is initialized. 



The input/output processing unit 30 is an interface for 
allowing the microprocessor 14 to access the controller 32, the 
sound processing unit 20, the DVD-ROM reproducing unit 24, and the 
memory card 42 . The sound processing unit 20 including a sound buffer 
5 reproduces various sound data for game music, a game effect sound, 
a message, and so on, which are read from the DVD-ROM 25 and stored 
in the sound buffer, and outputs sound with the speaker 22. The 
DVD-ROM reproducing unit 24 reads the program stored in the DVD-ROM 
25 in accordance with an instruction from the microprocessor 14. 

10 The controller 32 is multipurpose operation input means for allowing 
a gamer to input various game operations. The memory card 42 
including a nonvolatile memory (such as an EEPROM) is detachably 
inserted into the home-use game machine 46, and stores saved data 
for various games and the like. The content stored in the memory 

15 card 42 is maintained even after the reset switch 28 is pressed. 

Fig. 2 shows an exemplary controller 32. The controller 32 
shown in this figure is a multipurpose game controller which includes 
a direction key 34, a start button 36, and buttons 38X, 38Y, 38A, 
and 38B. The direction key 34 in the shape of a cross is usually 

20 used for specifying the moving direction of a character or a cursor. 
The start button 36 is a small triangular push button used for starting 
a game and forcing termination thereof. The buttons 38X, 38 Y, 38A, 
and 38B are used for other game operations- For the game described 
below (a soccer simulation game) , the direction key 34 and the button 

25 38B are used for menu selection and choice making, respectively . 

The game process performed with the hardware constructed as 
described above will be described further in detail, taking as an 

8 



X5 

example implementation of a soccer simulation game. 

Unlike common soccer games, this soccer simulation game allows 
a gamer to play as a manager, not as a player. More specifically, 
the gamer assumes the role of manager of a certain team and manages 
5 the team in some tournaments including several match simulations 
with other teams, striving for the title of Japan or World champions . 
The gamer performs operations such as giving instructions to players 
as to how to attack or defend during a match, and replacing an idle 
player with another player, and strives for the title of Japan or 

10 World champions. 

Fig. 3 is a functional blockdiagramof the game device according 
to the present embodiment . A game device 10 of the present embodiment 
allows a gamer to play a game in which a game image is updated every 
predetermined update cycle (hereinafter referred to simply as an 

15 ''^update cycle") . Functionally, the device includes an environment 
information production unit 51, a main game image production unit 
52, a sub game image production unit 53, a main game image display 
process control unit 54, a sub game image display process control 
unit 55, a control unit 56, a timer unit 57, and a supervisory unit 

20 58, as illustrated in Fig. 3. These functional blocks and a control 
unit (not shown) controlling the blocks are implemented by the 
microprocessor 14 running the program stored in the DVD-ROM 25. 
Note that the update cycle is determined based on, for example, 
a signal repeatedly appearing with predetermined timings, and it 

25 is assumed in this embodiment that the update cycle is a cycle in 
which a vertical blanking period appears. 

The environment information production unit 51 performs a 
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process (environmental processing) for producing the environment 
information for the subsequent update cycle from the previously 
calculated environment information which is the basis for a game 
image in accordance with an instruction input from the main game 
5 image display process control unit 54 or the sub game image display 
process control unit 55 as described later. More specifically^ the 
environment information is information as to the position (location 
and posture ) of the ob j ect s provided in the virtual three-dimensional 
space such as the positions of each player, and the ball, and the 
10 environment information production unit 51 produces information 
for producing a game image intended for display in the subsequent 
update cycle. 

The main game image production unit 52 produces image data 
for a main game image based on the environment information produced 

15 by the environment information production unit 51 when an instruction 
to produce a game image is input frpm the main game image display 
process control unit 54 described hereinafter. More specifically, 
the image data for the main game image is the image data generated 
by a three-dimensional process , i.e. the data for representing images 

20 of each player and the ball disposed in the virtual three-dimensional 
space as viewed from a certain point in the space, as illustrated 
in Fig. 4. 

The sub game image production unit 53 produces image data for 
a sub game image based on the environment information produced by 
25 the environment information production unit 51 when an instruction 
to produce a game image is input from the sub game image display 
process control unit 55 described hereinafter. More specifically, 

10 



the image data for the sub game image is the image data generated 
by a two-dimensional process, i.e. the data for simply representing 
each player and the ball as a disk, for example, projected onto 
the ground as viewed from the top rather than producing a detailed 
5 image of each player, as illustrated in Fig. 5. Therefore, the sub 
game image production unit 53 finishes the process in shorter times 
(short enough, for example, to perform the environmental processing 
twice or more in the time remaining after the time required for 
the sub game image production is subtracted from the vertical blanking 

10 period) than the time required for the main game image production. 

The main game image display process control unit 54 provides 
the environment information production unit 51 with an instruction 
to produce the environment information within a predetermined period 
appearing every update cycle. When the environment information is 

15 produced, the main game image display process control unit 54 provides 
the main game image production unit 52 with an instruction to produce 
a main game image based on the produced environment information, 
and displays the main game image as a game image. 

When the update cycle comes, the sub game image display process 

20 control unit 55 instructs the timer unit 57 to start measuring a 
predetermined period, and the supervisory unit 58 to monitor the 
time measured by the timer unit 57 . The sub game image display process 
control unit 55 repeatedly provides the environment information 
production unit 51 with an instruction to produce the environment 

25 information until an announcement signal described hereinafter is 
input from the supervisory unit 58. 

More specifically, the sub game image display process control 
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unit 55 causes repeated production of the environment information 
successively a number of times for a certain period to advance the 
simulation continuously. For example, assuming that the update 
cycle is denoted as At, production of the environment information 
5 repeated ^^n" times yields the environment information advanced by 
the period of n XAt. 

When the announcement signal is input from the supervisory 
unit 58, the sub game image display process control unit 55 provides 
the sub game image production unit 53 with an instruction to produce 

10 a sub game image based on the last piece of the environment information 
among the information produced plural of times. The sub game image 
display process control unit 55 then displays the produced sub game 
image as a game image. 

The control unit 56 selectively causes either the sub game 

15 image display process control unit 55 or the main game image display 
process control unit 54 to perform the process in accordance with 
predetermined conditions, such as a game operation of the gamer. 
More specifically, when the gamer gives an instruction to speed 
up progress of the simulation, the control unit 56 instructs the 

20 sub game image display process control unit 55 to perform the process . 
When the gamer gives an instruction to advance the simulation in 
a normal speed, the control unit 56 instructs the main game image 
display process control unit 54 to perform the process. In other 
words, when the gamer operates to speed up progress of the simulation, 

25 the control unit 56 causes the sub game image display process control 
unit 55 to initiate the process for sequentially updating and 
displaying the simplified game image subject to the two-dimensional 
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process advanced by an extended period of plural times as long as 
the update cycle. When the gamer operates to advance the simulation 
in the normal speed, the control unit 56 causes the main game image 
display process control unit 54 to initiate the process for 
5 sequentially updating and displaying the normal game image subject 
to the three-dimensional process for the subsequent update cycle. 

The timer unit 57 measures the time for a predetermined period 
(such as a vertical blanking period) appearing every update cycle. 
More specifically, the timer unit 57 is a subtractive timer for 

10 setting the time corresponding to the vertical blanking period in 
a register when instructed to initiate measurement, and keeps 
decreasing the value of the register down to zero with the course 
of time. The supervisory unit 58 supervises the time measured by 
the timer unit 57, and supplies the announcement signal when the 

15 measured time meets the predetermined conditions. More 
specifically, when the timer unit 57 is the subtractive timer as 
described above, the supervisory unit 58 supplies the announcement 
signal when the value of the register becomes smaller than a 
predetermined value. In other words, the supervisory unit 58 

20 supplies the announcement signal when the remaining time of the 
vertical blanking period reaches a predetermined time. Note that 
the predetermined value is set corresponding to the time greater 
than the time required for production of the sub game image. The 
supervisory unit 58 may also supply the announcement signal upon 

25 reception of an instruction from the gamer to advance the simulation 
at the normal speed. 

While the timer unit 57 is instructed by the sub game image 
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display process control unit 55 to initiate measurement in the above 
description, a register for measuring the vertical blanking period 
may be supervised as the timer unit 57 by the supervisory unit 58 
if such a register is provided in, for example, the image processing 
5 unit 16. In this case, the sub game image display process control 
unit 55 need not give an instruction to initiate measurement. 

The game device of the present embodiment constructed as 
described above operates in the f ollowingmanner . When a gamer starts 
a game, a simulation is carried out first at a normal speed. For 

10 every time period of At, the environment information advanced by 
the period At is produced by the microprocessor 14. In accordance 
with an instruction input from the microprocessor 14, a game image 
(main game image) subject to the three-dimensional process as 
illustrated in Fig. 4 is produced by the image processing unit 16 

15 based on the environment information, and displayed on the monitor 
18. 

The microprocessor 14 monitors whether or not a game operation 
instruction is supplied from the controller 32, and performs the 
environmental processing in accordance with the instructive 
20 operation by the gamer. 

After a while, when there is a lull in the game and the gamer 
does not particularly need to give instructions to the players in 
the simulation, such as when the players are just passing the ball 
around while watching for a chance, the gamer gives an instruction 
25 using the controller 32 to speed up progress of the simulation. 

Receiving input of the instructive operation, the 
microprocessor 14 begins a process for the shifted mode in which 
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simplified representation (display of a sub game image) is initiated, 
as illustrated in Fig. 6, and first acquires information on time 
required for production of a subgame image (Sll) . Themicroprocessor 
then determines whether or not (a start timing of ) a vertical blanking 
5 period has arrived (S12) . If the vertical blanking period has not 
arrived, the process returns to the step S12, and is continued. 
On the other hand, if it is determined at the step S12 that the 
vertical blanking period has arrived, the subtractive timer for 
measuring the vertical blanking period is set and measurement is 

10 initiated (S13) . This process is performed by the timer unit 57 
and the supervisory unit 58. 

The microprocessor then produces the environment information 
for the moment later than the present game scene by At (S14) , thereby 
advancing the time of the present game scene by A t. The 

15 microprocessor 14 determines whether or not the difference between 
the time measured by the subtractive timer and the time acquired 
at the step Sll is smaller than a predetermined threshold (S15) , 
and, if it is not, the process returns to the step S14 , and is continued. 

The time for producing a sub game image is generally shorter 

20 than the time for producing a main game image, and therefore the 
time required for the sub game image production remains even after 
performing the environmental processing a plurality of times in 
a vertical blanking period- Accordingly, the environment 
information is repeatedly produced plural times (^^n" times, for 

25 example) in a continuous manner by the above-described steps S14 
and S15 until the vertical blanking period is left just enough to 
produce the sub game image, thereby producing the environment 
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information of the game scene for the moment later by n X At than 
the moment when the process in Fig. 6 is started. 

When the difference between the time measured by the 
subtractive timer and the time acquired at the step Sll is smaller 
5 than the predetermined threshold at the step S15, the microprocessor 
14 instructs the image processing unit 16 to produce a sub game 
image based on the environment information acquired by repeatedly 
performing the step S14 for the moment later by n XAt than the 
game scene of the moment when the process in Fig. 6 is started (S16) 

10 to finish the process. The image processing unit 16 causes display 
of the simply represented game image as illustrated in Fig. 5 on 
the monitor 18. 

The sub game image is a simplified representation in which 
detailed movement of the players, such as their postures,, is not 

15 shown, and therefore looks natural and perceived simply as fast 
movement even when the simulation is accelerated. 

When the gamer determines that the game develops into the 
situation where he/she must give an instruction to the players while 
watching the simplified representation, the gamer performs an 

20 instructive operation to slow down the simulation back to the normal 
speed. The microprocessor 14 then produces the environment 
information advanced by At for every period of At, and causes the 
image processing unit 16 to produce the game image subject to the 
three-dimensional process (main game image) as illustrated in Fig. 

25 4 based on the produced environment information, and to display 
the image on the monitor 18. 

Fig. 7 is a timing chart representing operation timing of the 
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game device according to the present embodiment. As illustrated 
in Fig. 1, the microprocessor 14 performs the environmental 
processing (P) during the vertical blanking period in the image 
processing unit 16 while a main game image is displayed- The 
5 environmental processing produces various parameters related to 
the game, i.e. the environment information, such as the position 
of the ball, and the posture and position of the players. The 
microprocessor 14 then instructs the image processing unit 16 to 
produce a main game image based on the environment information (Q) , 

10 and the image processing unit 16 creates a three-dimensionally 
processed main game image (R) . The time required to produce the 
main game image accounts for a major share of the vertical blanking 
period. Therefore, the environmental processing and production of 
the main game image are each performed only once while the main 

15 game image is displayed. 

When the gamer performs an instructive operation to shift the 
display into a sub game image, the microprocessor 14 repeatedly 
performs the environmental processing a number of times during the 
vertical blanking period, and the process to display the sub game 

20 image based on the result of the environmental processing. More 
specifically, by repeatedly performing the environmental processing 
^'n" times (Pl-Pn) , various parameters of the game, i.e. the 
environment information, such as the positions of the ball andplayers, 
and the posture of the players, are produced. The microprocessor 

25 14 then provides the image processing unit 16 with an instruction 
to produce the sub game image based on the result of the environmental 
processing repeated ^^n" times (Q' ) , and the image processing unit 
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16 produces the two-dimensionally processed sub game image (R) . 

When the gamer performs an instructive operation, to shift the 
display into a main game image, the microprocessor 14 performs the 
environmental processing only once during the vertical blanking 
5 period (P) , and provides the image processing unit 16 with an 
instruction to produce the main game image based on the environment 
information produced by the environmental processing (Q) . The image 
processing unit 16 produces the three-dimensionally processed main 
game image (R) . 

10 If the gamer performs an instructive operation to change the 

speed of the simulation to normal speed under the circumstances 
where, judging from movement of the players, the players must be 
operated immediately to block the opponent from scoring a goal, 
the simulation advances by the time n x At according to the time 

15 measured by the timer unit 57 despite the intention of the gamer. 
However, by causing output of the announcement signal when the 
supervisory unit 58 receives from the gamer an instruction to slow 
down the simulation back to the normal speed, the simulation advances 
only to the circumstances specified by the environment information 

20 at the moment the instruction is given (the environment information 
advanced by m x At where m is smaller than n) , thereby quickly 
responding to the gamer's instruction. 

As described above, according to the present embodiment, the 
number of times the environmental processing is performed is ad j usted 

25 in accordance with the load of producing a number of types of game 
image, i.e. main and sub game images, thereby balancing the speed 
of the simulation and the degree of omitting the information to 
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be displayed. In addition, the time step to the next game image 
is adjusted by the number of times the environmental processing 
is repeated, thereby allowing the use of conventional programmodules 
for environmental processing. 
5 The present invention is not limited to the above-described 

eiT±>odiment . By way of example, while the program is supplied to 
the home-use game machine 4 6 from the information storage medium, 
i.e. DVD-ROM 25, in the above description, it may be distributed 
to households and the like through communication networks. 
10 Although a soccer game is described by way of illustration 

in this specification, the present invention is applicable to games 
of other types. 
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